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is the amplitude of the vacuum elec-
tric eld at the center of the cavity. This Hamiltonian is
linear. For a bad microcavity, we could solve it by the
motion equation included the damping coeÆcient and ob-
tain any mixed solutions of the hybrid exciton and cavity
eld.
But here, we only deal with the case of a single mode
























































In order to describe the properties of the bad cavity, The
damping coeÆcient 
i
are added phenomenologically to
the above equation (3.a-3.c). In fact, when we write out
the interaction between the system and the reservoir, we
could give a motion equation which includes the uc-
tuation terms and dissipative terms by the Markov ap-
proximation. However, because we want to discuss the
exciton-polaritons in the strong coupling regime. We
aren't interested in the noise properties of the system.
So the uctuation terms may be neglected.
By use of the Fourier transformation, we have:
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Where, a(0), A(0) and B(0) are initial operators for the
cavity eld, Wannier excitons and Frenkel excitons re-
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The solutions of this cubic equation could be obtained an-
alytically by using any mathematics handbook, such as
[10]. But usually, a cubic equation can be solved more
quickly with numerical methods than with analytical pro-
cedures. So, we set the form of the analytical solutions






















respectively. If we make
F (!) = i(i
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)A(0) (6)



























































are determined by the pole equation. This equation
indicates that the strong coupling of the two kinds of the
QWs exciton states and cavity eld results in three new







tively. These states are just hybrid exciton-polaritons









For the case of the ergodic and stationary process, the










(t)a(0) > dt + c:c: (8)
If the cavity eld, Wannier exciton and Frenkel exciton
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F
) (10)
As the general exciton-polaritons [12], If we assume that
the damping is moderate, the process is almost ergodic
and stationary. It's deserved to point out that all of the
parameters excepting for ! are xed by the properties
of the organic and inorganic QWs as well as microcavity
material. We always may choose some moderate param-
eters so that the stationary condition could be satised.






























































































We nd that when the system reaches stability, the hy-
brid exciton-polaritons spectrum is superposition three
Lorentzian lines which are expected. The exciton-
polariton splitting may be measured at the peak points





We apply the general eq.(11) to give a numerical sketch
map. We rstly adopt to the assumption of the refer-







(1 + Æ), Æ = 10
 2
.
Now we give a set of the possible values for the above
parameters. n
c
only determines the amplitude of the
spectrum, so we set n
c







= 16meV ,  
2
13





= 0:18meV , 
3
= 0:12meV . By using these numbers
and eq.(11), we give the sketch map of the spectrum for
the system. (Fig.1).





FIG. 1. Schematic drawing for the emission spectrum
This sketch map shows there are sudden change near
the three peaks. If we choose moderate parameters,
A(!), B(!) and C(!) are slowing varing functions of !
near the peaks and can be considered as constant. So the
sudden varing points will disappear, the precise station-
ary spectrum is given.
4. Conclusion
In conclusion, the hybrid exciton-polariton states in
a bad microcavity containing the organic and inorganic
quantum wells is given. Although we only discuss a sin-
gle mode model, this approach also could be apply to
general case. This paper shows that the hybrid exciton-
polaritons decay at three dierence rate. The analytical
and numerical results of the emission spectrum for the
exciton-polaritons are also given.
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